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[5£ (1) Xlii/7;l, -CHoNHp, -CH = NR 1 1 -CH = NOR 1 



ah:«ii% v < temnmomm®. i ~ 6 ©tt^, an** b < t*#«aK©r/i/* 
u>m. mm** b < itmwm&mmm. 2-6 num.* b < »^^©r;i/^- ^ 

{ZL^{Cfc^«)«^i:bTli. AD^f>I^, OH, N0 2 . CN, it 
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rricj3wsem»t i>ti±, /\u oh, no 2 . cn. am *R 

1 ~ 6©7;^U>1, b < tt#8tfK<©JK3RR l 
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it-Btmo. X A E G J M 

126 CN A2 COOH CR, J63 S0~~ 

127 CN A3 COOT CR, J63 S0~~ 

128 CN A4 COOH C^ J63 ~$0~ 

129 CN A5 COOH CH^ J63 S0~~ 

130 CN Al COGR CR, J63 S07~ 

131 CN~ A2 COm CE, J63 sb7~ 

132 CN A3 COOH cl] J63 SOT" 

133 "CN A4 COOH CH^ J63 SO]"" 

134 CN A5 COOH CH^ J63 SOT" 
735 CN Al COOH C^ J63 

136 CN A2 COOH cl] J63 

137 CN A3 COOH CH^ J63 WW¥ 

138 CN A4 COOH cli; J63 WMW 

139 CN A5 COOH CH^ J63 

140 CN A6 COOH CR, J4 S 

141 CN A6 COOH CH^ JIO S 

142 CN A6 COOH CR, JI3 S 

143 CN A6 COOH CR, Til S 
14l CN A6 COOH CR, J18 S 

145 CN A6 COOH CH^ J21 S 

146 CN A6 COOH CH^ J35 S 

147 CN A6 COOH CH^ J37 S 

148 CN A6 COOH (Ij J39 S 
149" CN A6 COOH CR, J41 S 
150 CN A6 COOH ~CR, J45 S 
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x 

i 




X 



[0 0 3 4] 

D£tf», ZltJWtfy&jjkL. X, R 3 A, G, tS£& J teBtriElCli? DT*&£ 

o ] 

[0 0 3 5] 
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#2 0 0 0 — 0 0 7 5 3 2 



-f 2-=-hUT— yynmfa (al) ©7^ /S£LKl<fc VUmh ( 

a 2) rniCA7>f Fmmft (a 3) (a 4) L £HB# 

m-t&ZLtlZ&V (a 5) (a 5) CD-bDSS:l5cl^^h7i-l/ 

>^7^i#{t;(a6) £#5. ZltUCC S 2 £ f^it^)V^> VtfyM*} 

y ^-a-#f (a 7) tvr^ ztazs^j F^x^ivmrnft ( 

a 8) fcMifcSi* (a 9) (a 9) CD- 

COO R 3 S:ifrHlCjSCT#n2fc4H^i~<i5 3 i: 7?, R 3 #7KillM^&£ #31118©^ 

>x>f^y-;i/i#|*:(aio) s#53i:^T^5. 2 - - hnr- 

y>f|##; (al) tC*fUTM^©**/N^>r (a 3) £MJ&£i2:£ 

0 itKlJ:»J^« (a 4) £g^5 ;i £ =fc«rfg ^ISLj: ITS, h 

[0 0 3 6] 

2-rhD7-y>i#<l (a2) £/\r?-f K»#«t (a3) £©M/£»> & 

^0N-T;i/^;Ht; ; fob<iiN-ri/;wf:)SiSco^#(c^v\ UMaH, e 

t 3 N, NaOH, K 2 CO 3 ^(DM.&<D&&l : lZ0X;~2 0 0X><DUm"£MW-?' 
[0 0 3 7] 

[0 0 3 8] 

^-;i/h7ct-Ix>^r^ (a 6) ©iftttcs 2 , £fctt:n^;i/3f-9- 

• i?V—t-Jl • - 7t-Jf—y9 • *r ^7, b V — (J. Org. Chem. ) 
1 9 5 4$19t6 3 1 -6 3 7l (Pyridine solution) 3. 
fcteif • i?v-i-Jl • *zf • j*-^ - ^r^^hU - (J. Med. Che 
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m) 1 9 9 3^3 6ill75~1187l(EtOH solutionis 

i$—y>7 • 1 9 6 3^4t5 6 9~57 0 KIB^©:£&&C4: VftoZ. 

£#T*^£o 

[0 0 3 9] 

tt^yxj ^ #\r-)vm (a 7) (a 8) £©MJ£tt, 

Si^©S-y;^Mfcj£lS©^#£^V M^-tfNaH. Et 3 N, NaOH, 
K 2 CO 3 ^tf>f&«©#:fc-nc0TC~2 0 OtJCj&fltllfft'S 3. il IC J: Uff 3 3 

f [0 04 0] 

[0 0 4 1 ] 

*5§^(Z)^^-^>X>f ^ #V-;i/f£## (1) ICfcV^EtfCOOH. MffiS 
, G#T3 K*S<&Tfc**-&, JKiFJCaK-r^fRffi (B) JC J: »J R5i>rs 3 fc#T? 

[0 0 4 2] 

(B) 
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[ft 8] 




x 




X 



[0 0 4 3] 
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#2 000 — 007532 



[0 04 4] 

-T&frtK T—Vymm<fc (a 2) iZt e r t —'f^JU3L7, i rJ]/rs^^ K3S& 
<*: (bl) fc^Sitftl^ (b2) i*l&SM£*ffTTfilI*d5 , «f-r'&Cl 
£lCfc»J (b3) &#§ 0 ~*UZ7^>S§#tis (b4) (b5) 



[0 0 4 5] 

TliDCC, D I PC. E D C =W SCI, WSCI-HC1. BOP, DPP 
A&tfimtfbtl. rtl?)l:WMV^^tfettHONSu, HOBt, HOO 
B t ^Hm&£tt>1*:Tm\*Z> 0 SlSttTHF, 9UU*;i/±. t-zf*J-JV^ 

(Dmrntemmw. oic~2 0 or©fi£*ttT*e<f*>*i*. 

[0 04 6] 

MCf^-'OX^ ^ (l) [Cfe^TE^COOH, S 

[0 0 4 7] 
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[0 0 4 8] 

f T — V^mm<fr (a 2) tc. feH?L\t/\?^ F7JUn-Jimm<£ ( 

cl) &MJS3i=»:, ft^ft(c2) dtltC^cry' c 3) £ 
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5^;Wfc(c4) znzMykftMir&zL tizzy (c5) & 

[0 0 4 9] 

W ^ft^^fcitfDE AD. TMAD^07!/ft^t^MV^ N - ;* ^;i/^;i/3ft 
THFfc^CD^fcm^*, OXJ-2 0 0r©MS^#TT?3fc^S/Si3«J: 

[0 0 5 0] 

^■cDflfi© J g:^s^cov^Ttt^^ (a) nmmizft&?z.£ifir*gz> 0 

[0 0 5 1] 

[0 0 5 2] 
#J*S6 (D) 
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#2 0 0 0 — 0 0 7 5 3 2 



Utl 0] 



O 




X 



CO 

o 
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Q 



< 



00 



0 



[0 0 5 3] 

DsScfr, X> A, G, J £ £tf R 3 «ftfflEKimCc ] 
[0 0 54] 
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a 9) nr&miMt&ysiKnmmm&t nit #ick^^5&<jkv^ht^j[^ 
c #&j£ttas o~5 or mm. &t.L<izox;~'£ux*ftt>ti. -»:4~ 

£ [0 0 5 5] 

^mmv^-XKl/X^ ^ *V-/b3MM* (1) {Cfc^T, M##jKr&©»-&H: 
JKTKl3a%t-#«iS (E) tCJ; US^t" £ 3 £#T*£&o 
[0 0 5 6] 

(E) 
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o 




to 

o 
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UJ 

O 

o 
o 



CM 



-CD 



[0 0 5 7] 

X, A, G, Jfc «fct5R 3 ttf&Saic|^C 0 ] 

[0 0 5 8] 
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# (e 1) ZKfoi*^ s<>XJ $#\r-jvmmfa (e2) ^rfc^S 
. (e 2) (D-COORZz&mKfcCT-mfrftit-t&Z. HX*. *^©K>X 
^f5^;-;i/i#ft (e3) 

[0 0 5 9] 



Me Chem. ) 1 9 9 3^3 6#1 1 7 5-1 1 8 7 HKfB^£ tlT ^-5 
[0 0 6 0] 

*'JMW;Mg 2+ , C a 2+ ^©r;i/^Udt^JR-f yfy ; A 1 3+ , Zn 2+ 

:7nm>$;y^> % tray^>, br^ys;>, tr^^^/>, trus?>, ys/> ( 

Lysine), ZHJ>, ^ -;i/7 ^ N, N - V * =5- JV * J -JV7 5. 

e>tlS„ &fr-e%>, Na + , Ca2 + , US>> (Lysine), zi U 
[0 0 6 1] 

[0 0 6 2] 

J&l^ tt^. &Jt« j^BRW^CDtt^^tffeti*. 

[0 0 6 3] 



ffifE# 2001-3009547 




#2 000 — 007532 



[0 0 6 4] 

-A/IB, ffi#^£^TS^tf>#^Ci:yj£M^S3i:#T#^ 

& r ^ ic j: ^ xmrn-t 5 3 £ #t*s £ „ 

[0 0 6 5] 

tS^^7?§5„ &t*#I£LT«;, «iL«^A**«iif 
[0 0 6 6] 

[0 0 6 7] 
[0 0 6 8] 
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. »*«»jctt»-fbi»j±m, SM&au &#sa> r&jbsl mmm&z&m 

[0 0 6 9] 

44 mm <d ^smtn ^m^x-^mt^mmnvxm^^^n^x^^. 

[0 0 7 0] 
[0 0 7 1] 

[0 0 7 2] 

3*i&«*<z>sanfc:Hu i&njcjscT, visffcau rm&k 
m«u jLftM, &&m&0mmmm<Dmm&to&m.{**&iitt'r&z.t: 

[0 0 7 3] 

4 »*-*m^*Lmm. tarn. mm^(D&mzn^mmfc-tz>z.}itfx%z> 0 $> 



3 5 
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• 



4#2 0 0 0 — 0 0 7 5 3 2 



i§ b t ffl -r & z: £ % t? £ & o 

[0 0 7 4] 

mm. mm-, mm. ©Afc£©#&nem^?ti:. o. i~ioo m 

g/H/A5fg^?&»K £F£ l/< &0. 3~30mg/H/At'^. 
[0 0 7 5] 

[0 0 7 6] 

z>% witter. 

[0 0 7 7] 

l ] 



4-7^;-2-r.hD^>^h'JJV9 7 9 m g (6 mmo 1 ) $:Tirh — 
MUI/1 8mlJC?§#P$i2\ Mh'J7MDif^l. 0 0ml (7. 2 mmo 

i) zmx.t. i. 5«rraat»Lfc. *s«s-&t, 

4-J/7;-2--hDhU7Mnrtf7-l)Kl. 3 9 6 g^#fc (JR^ 
= 94%) „ 

[0 0 7 8] 
[##M2] 

( (i--^-7^;i/) (4-^7;-2--hP7i^) y ^ xdWIM 

4-i/7;-2--hnf«'j7^D7th7-yF3. 14 g (12. 5m 
mol) ?:Th7llFn77>3 Oml^jSfS*, zKHiflS^ h U A (6 0% 
602. 3mg (15. lmmol) %r*^T*eAn^.7t^ ^miCT2B£ 
Oif^ b 7c„ i^T, 1 -7*n : E^f^t7* U> 3 . 3 5g (15. 2 mm o 
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1) fc^MTT-flnx., MSSbfco 10m 5M*«ftt hU t7A^?£5m 
U»^.tl^3 0M^bfe o £«*e#faiU »iif^3 0 0mli:g 

( (1-^7^/1/) (4-i/7;-2-^hD7i- 
T^>2. 0 3 2 g$:#fc (^5 4%) c 
1 H-NMR (400MHz, CDC1 3 ) 

8 : 5.01 (2 H, d) , 6.92 (1 H, d) , 7.4-7.6 (6 H, m) , 7.87 (1 H, dd ) , 8.5 
5 (1 H, s), 8.74 (1 H, s). 
13 C-NMR (100MHz, CDClg, ppm) 

8 : 45.5, 98.3, 115.4, 118.0, 122.5, 125.62, 125,64, 126.5, 127.1, 129.3 
, 129.4, 130.8, 131.0, 132.0, 132.3, 134.2, 138.0, 147.1 
[0 0 7 9] 

[#% $1 3 ] 

l- ( (i-t7f;i/) - 6 -i/T s sQX<4 $ 2 

( 1 —}-7?-)V) (4-i/7;-2-^hD7x^;iy) 6 

Og (5. 2 7mmol) (CX3fy-;i/8mK f^7t Kn77>8mUilll 
A., $^MA'J7A2. 9g (2 1mmol) £#nx.£ 0 ^StflHfebfcSU 
1 0%A'7i?7A-^*?:l 6 Omgftx., TKStlCgglLfc^, 6 OXHZTMm 
Lfc. 2B£fS^, S 1 0%^5y9A-K3RS 16 0m gM, **KIfitJI 

h^^7>f- (^y-y-Tiz h>= 3 : 1) *C»J8U *I6*#© ( (1— 

7^- /b) *^/i/> (2-r^;-4-i/7;7x^ji/) r^>i. i6gi:#fc 

o 

§l£*fc£, ( (1 -t7f^) ( 2-7$;-4-i/777x-;i/ 

) T^>0. 72g (2. 6 3mmo 1) Si*;-M 6ml CjgfrU 
^t>h^>l*'J7A5 0 7. 5mg (3. 17mmol) &i&*.T, 3t$fS 
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#2000—007532 



Lfco 17H^ $P,lCxf^t>h^>i^iJ^A5 0 4. 2mg (3. 
1 5mmo 1) ZMZTmffiiLfc. Rj£BM&**e>4 0 B£l^> ffift^No r i t 

a (mytmrnniMM) &o. 3 7gMti5^s^it 0 jK^£-fee7-r 

hSafibfetk 5?£lC7 01C(Z)*1 0 0ml ZMitT 7 OTCtCjnU&b. 40%» 

-Ufc.-£-fc£:*&S&5JBff, KfLTl - ( (1— ;*^;i/) -6-S/T 
Js<yX4 ^ #V-;i/- 2 5 2 2. 6mg&|fe (2Xg-e<£>J&jp 
= 63%) 0 

X H-NMR (400MHz, CDCI3) 

8: 5.99 (2 H, s) , 6.90 (1 H, dd) , 7.03(1 H, d) , 7.26 (1 H, dt) , 7.36(1 
H, dt), 7.49-7.59 (4 H, m) , 7.81 (1 H, d ), 7.89 (1 I, d ), 8.16 (1 H, d 
). 

13 C-NMR (100MHz, CDC1 3 , ppm) 

8: 45.6, 105.6, 113.2, 118.7, 122.6, 124.2, 125.0, 125.9, 126.4, 126.5, 
128.3, 128.6, 129.7, 130.5, 131.3, 133.5, 135.7, 171.9 
[0 0 8 0] 

immm 1 ] 

4- ( (1- ( (l-t7f;i/) - 6 - i/7 J <yX4 ^ 2 

1- ( (i-^-7^;v) *^;i/) - 6-y/; Kyx^ s. 2 -^-yt 

-;i/65mg (0. 2mmol) lZ$tW&3} V *J A4 1 m g (0. 3mmol) £ 
Mx.. N, N-^*^/l/jft;i/AT ^ F3ml fctftJ*.*:^, 4-^n^-n-^^ 
lfA5 0mg (0. 2 6ml) &fl&*., 8 0 °CV 1 0 ^iDl^^Lfec r© 

A^5A^nY h tfyV J - ('\3f-if>-lflfcx^;u = 3 : 2) T^igb, 

*-fe*>f^/«©4- ( (l- ( (i-t7f^/) *?-;i/) -e-j/7;^>x>f 

^ /!/- 2'->f ;i/^^-) Stxf^x^f;i/5 6mg5:#t (jR^6 5%) 

o 

ff^#M=4 2 9. 5 4 (M-hH) + =4 3 0. 3 
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[0 0 8 1] 

4 - ( (1 - ( ( 1 -t7f^) - 6-j/T J KyXJ S. 2 

— ^JUf-^r) WtW. (MiNo. 63)<P8gjg 

4 - ( (l- ( (i-t7f^) -6-i/7;^>x^$^;-^- 

2->f;i/^^-) fiif ^/ixr^ 56mgl:^^;-;i/5ml Cjg^ I, 4M 
jfcH^y? 1 * A*S«&0. 5 ml fl0;t, 5 0rT*5^raML^o 5 B#|®^, 

6MfiK&in^.rif»fiib, »»ac^/i/T?ttffibfc 0 mmm^m&mm^ 

it4 - ( (l- ( (i--^-7^;i/) *5Vv) -6-i/y;^>x>f?^i;-;i/ 

-2->f^ft) I^2 7mg?:ffe ()R^5 3%) „ 
1 H-NMR (400MHz, CDClg, ppm) 

8: 2.13 (2 H, pentet) , 2.45 (2 H, t) , 3.50(2 H, d) , 5.85(2H, s) , 6.68(1 
H, d), 7.15UH, dd), 7.34(2H, m) , 7.61(2H, m) , 7.82(lfl, d) , 7.93(1H, d) , 

7.97(1H, s), 8.04(1H, d) . 
13 C-NMR (100MHz, CDClg, ppm) 

5: 24.3, 31.6, 32.4, 45.4, 104.7, 110.1, 119.6, 121.9, 122.3, 123.1, 12 
5.1, 125.3, 126.1, 126.7, 128.5, 128.8, 129.5, 130.1, 133.4, 155.9, 174. 
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